Background: Cervical cancer caused by human papilloma virus (HPV) nevertheless preventable has claimed the lives of many women worldwide. Human papillomavirus is the main contributory agent of cervical cancer. The HPV vaccination targets young adolescent girls that need parents' permission for medical interventions. Objectives: To determine the knowledge, attitude, desire and practice of HPV vaccination of adolescent girls by their mothers in Eldoret, Kenya. Methods: This cross-sectional questionnaire-based study involving mothers of adolescent girls in Eldoret, Kenya. The data were obtained using semi-structured questionnaires. Data analysis involved both descriptive and inferential statistics at 95% confidence level using the SPSS software version 22. P-value ≤ 0.05 was considered statistically significant. Result: The mean age of 300 respondents was 34 years. The vaccination of adolescent girls against HPV was low at 9.4% (28/300). This study found a high level (85.0%) of cervical cancer awareness but much lower awareness of HPV (60.0%) and HPV vaccine (62.0%). Most respondent's parents (90.6%) still indicated intentions to vaccinate their daughters in this study. Vaccination practice of women with positive attitudinal response to HPV vaccination was significantly lower than those without p=0.02, 95% CI, OR=0.48 (0.90-0.89). Only three attitudinal parameters; "vaccination of my daughters will prompt early sexual activity and cost of HPV vaccination being a barrier to vaccination" had statistically significant influence on the practice of HPV vaccination of daughters. Positive attitude to cost of HPV vaccine significantly increased up take of HPV vaccination of daughters while negative attitude to daughters' early onset of sexual activity significantly reduced up take. P value =0.04 and 0.007 respectively. Conclusion: The study concludes that the awareness of HPV and HPV vaccine for prevention of cervical cancer is still moderate among mothers of adolescent daughters in this study. There was predominantly positive attitude towards the use of HPV vaccination for prevention of cervical cancer among respondents; hence the high rate of desire by mothers to vaccinate their daughters. The practice of the HPV vaccination by mothers of adolescent girls was still low. There is need for increased awareness creation by government agencies and caring physicians. Also, there is need for policy to guide and unify various stake holder efforts in the struggle against an increasing cervical cancer burden. . Public health practitioners could therefore enlist NGOs and activists in HPV vaccination programs for influencing adolescent girls and their parents towards increased uptake of the vaccine in our environment.
Introduction Background of the study
Cervical cancer is the second most common cancer among women worldwide, with an estimated 528,000 new cases and 266,000 deaths among women each year [1, 2] . Cervical cancer related deaths of 266,000, accounts for 7.5% of female cancer death worldwide in 2012 [1, 2] . In Kenya, Cervical cancer is the second most frequent cancer after breast cancer and accounts for an average of 2000 deaths per year. Kenya in Each year experience a crude incidence rate of 16.5 per 100,000 women and age standardized rate of 28.7 is reported [1, 2] . It is vital that Kenya as a country puts precautionary and involvement measures in place in order to deal with the disease saddle from cervical cancer. The World Health Organization (WHO) promotes an all-inclusive approach to cervical cancer prevention and control to identify opportunities to deliver effective involvement [3] . Cervical cancer-related research has increased significantly over the past years. The combine knowledge and advancements for numerous areas of focus within the larger effort of cervical cancer deterrence and management [4, 5] .
Human papilloma virus (HPV) has almost been wholly identified as the perpetrator in the etiopathogenesis of cervical cancer. It is the most widespread sexually transmitted infection and studies in advanced and highly developed countries posited that 50-80% of sexually exposed are infected at least once in their life time [6, 7] . According to Seoud et al. [8] , HPV 16 and 18 are commonest oncogenic type and have been implicated in 60-78% of squamous cancer of the cervix and 72-94% of cervical adenocarcinoma. The management and control of cervical cancer had basically emphasized on early recognition and punctual diagnosis of precancerous lesion of the cervix until the development and introduction of HPV vaccines that offers prospect for primary prevention [9, 10] . These vaccines had approximately total protection against new and constant infection and are recommended for girls between 9 years to 26 years [11] [12] [13] . Villa et al. [14] and Harper et al. [15] in their researches on Prophylactic quadrivalent human papillomavirus (types 6, 11, 16, and 18) posited that the most effective preventive method against cervical cancer among adolescent girls and other women prior to sexual exposure is the primary prevention by the HPV vaccination. Therefore, World Health Organization recommends offering HPV vaccine to girls at ages 9-14 years, prior to sexual exposure, since the vaccine has highest efficacy if girls have not already acquired HPV [16] . There is need for Kenya Ministry of Health to targets girls at ages of 9-15 years for HPV vaccination [17] . Unlike the vaccines for childhood diseases, HPV vaccination in Kenya is not currently provided during free mass immunization programmes, but the vaccine is available for individual use at a rather expensive rate. HPV vaccination is associated with high costs which may not be affordable to most women in developing countries like Kenya. There is limited knowledge and information on HPV vaccination. Health Information management is a challenge.
HPV vaccination has been recommended for introduction into national immunization programs in various countries [17] . HPV vaccine has been incorporated into the school vaccination program for young adolescent girls in developed countries include: USA, Australia, New Zealand and Sweden. This practice however faces the challenges which are common to new vaccines. Parental consent is needed for the vaccination of minors, for this reason, parental knowledge, attitude to and acceptance to vaccinate their daughters would to a good extent determine the success of the HPV vaccination program. Factors influencing practice of HPV vaccination such as: vaccine awareness, child age, perceived access to the vaccine, societal norms, religious inclination, stigmatization against sexually transmitted infection, vaccine safety & suspect of potential long-term adverse outcome, perception about disease susceptibility and severity, interaction with clinicians, the need to involve the adolescent in decision and mother's cervical dysplasia and cervical cancer experience are thought to influence the uptake of HPV vaccination in Kenya. Therefore, this study sought to investigate Human Papilloma Virus (HPV) vaccination and adolescent girls in Eldoret, Kenya.
Statement of the problem
The progress in HPV vaccination programs and awareness creation about vaccination has remained slow in Kenya. Few studies in our environment have investigated the disposition, attitude, intention to vaccinate and practice of HPV vaccination of adolescent girls by their mothers. Few studies have evaluated the acceptability of the HPV vaccine in Kenya and we found no such studies in Eldoret in particular.
Hence this study aims at determining the knowledge, attitude, desire and practice of HPV vaccination of adolescent girls and factor that determine intent and practice of HPV vaccination of adolescent girls by their mothers in Eldoret. In other to achieve the purpose of this study, the following research questions were answered:
To what extents is the practice of adolescent girls HPV vaccination by mothers in Eldoret? Do mothers have Knowledge of cervical cancer and HPV and HPV vaccine? What is the Mothers attitude towards vaccination of their daughters? What is the factors influencing practice of HPV vaccination of daughters? 1.
2.
3.
Materials and Methods
This was a questionnaire-based cross-sectional survey carried out in Eldoret, Uasin Gishu County in Kenya. Eldoret is a principal city in Western Kenya. It is a capital of Uasin Gishu County. It lying south of Cherangany hill , the location elevation varies from about 2100 metres above the sea level to more than 2700 metres (7000 -9000 feet). Gynocare women and fistula hospital is located in Eldoret. It is 100 beds hospital dedicated to fistula surgery, gynecological and obstetric care services. The hospital offers cervical cancer screening, vaccination and treatment facilities. The study population included randomly selected mothers of adolescent girls as at the time of the administration of questionnaire. Face-to-face structured interviews were conducted after the purpose of the study had been explained to the participants and their informed consent sought and gained. Women who did not give their consent were excluded from this study. This cross-sectional prospective study was conducted at the Gynocare women and fistula hospital Eldoret based on convenience sampling of consenting mothers who accompanied their daughters to gynecological and adolescents clinics. Therefore, selection criteria were done between the months of September and October 2017.
A standardized questionnaire assessing knowledge of HPV, cervical cancer, Pap smear test, vaccine acceptability, and willingness to participate in HPV vaccination as well as demographic characteristics related to HPV and cervical cancer was administered to a total of 300 mothers of adolescent girls. The questionnaire was explained to those partipants who cannot read and understand English correctly. This questionnaire consisted of 5 sections seeking information about the socio-demographic characteristics of the respondents such as age, Marital Status, religion, occupation and educational attainment, their knowledge of Cervical cancer, HPV infection and HPV vaccination, and their attitude and practice of HPV vaccination of the daughters.
The study was tested for validity: (construct validity; establishing correct operational measures for the concepts being studied. Internal validity; for explanatory and casual studies only, not for descriptive or explanatory studies) establishing a casual relationship, thereby certain conditions are shown to lead to another conditions. The depth of knowledge in the questionnaire was determined by grading respondent's responses on knowledge into poor, good and excellent. Five points Likert's scale was used to assess attitude; where various degrees of attitude were assessed using options of 1, strongly disagree, 2, disagree, 3, undecided, 4, agree, 5, strongly agree. In addition, the questionnaire was tested for reliability by using Cronbach coefficient alpha to determine the internal consistency of the items. This method was used for estimating reliability of test scores by the use of a single administration of a test.
Therefore, provided good measures of reliability because holding other factors constant, the more similar the test content and conditions of administration are, the greater the internal consistency reliability. Data was computed and analyzed using statistical software SPSS for windows version 22. Data was analyzed using descriptive and inferential statistics. Frequencies and percentages were determined where appropriate. Statistical significance was determined using p value. P-value of 0.05 is considered significant.
Results

Demographic characteristics of respondents
It was paramount to seek this information to ascertain the background of the respondents and relate it the knowledge, attitude, desire and practice of HPV vaccination on adolescent girls and factor that determine intent and practice of HPV vaccination of adolescent girls in Eldoret. In this study, respondent mothers were administered with questionnaire and interviewed. Below table shows some demographic data of respondents. A total of three hundred questionnaires (300) respondents who completed their questionnaires out of 310 who were administered with questionnaires giving a response rate of 96.7%. The mean age of the respondents was 34 years. Majority of the respondents were married, (88%) were Christians while the rest (12.0%) were Muslims, (30%) of the respondents were civil servants, (20%) Health worker, (18%) into a business, (5.0%) artisans, (27.0%) housewives, and (15.0%) had primary education, (30.0%) had secondary education, and (35.0%) had tertiary education while (20.0%) had no education at all. This study shows that socio-demographic characteristics of individuals such as age (P = 0.039), marital status (P = 0.0), occupation (P = 0.0), level of education (P = 0.002), and religion (P = 0.0) have significant effects on their willingness to participate in research. Table 2 shows the awareness and level of knowledge of cervical cancer, Human Papilloma Virus and HPV vaccine. Most of the respondents 85.0% were aware of cervical cancer, while 60.0% and 62.0% were aware of human papilloma virus and human papilloma vaccine respectively. Majority of the respondents are willing to definitely accept the HPV vaccine 70.0% while 30.0% are not willing to accept the HPV vaccine. Majority of the respondents 80% believes they are able to access a clinic/doctor for vaccination. Majority of the respondents 95% believes vaccines are beneficial. The major sources of information on HPV vaccine were from health personnel (39.0%) and Workshop/conferences (30.0%). With regard to risk factors for cervical cancer, the largest risk factors for cervical cancer reported by women were multiple sexual partners (35.5%). In addition, about (34.0%) mentioned early sexual intercourse while (20.0%) identified HPV infection. Concerning on knowledge of HPV prevention measures, there was predominantly positive attitude towards the use of HPV vaccination for prevention of cervical cancer among respondents; hence the high rate of desire by mothers to vaccinate their daughters. Table 3 shows the attitude of mothers toward HPV vaccination of their daughters. Positive attitude prevail in 7 of the 10 attitudinal consideration studied while negative attitude prevail in only 3. Two hundred and seventy two (90.6%) respondents desired to vaccinate their daughters against HPV however only 28 (9.4%) had been able to initiate and/or had completed HPV vaccination for their daughters.
Out of the 272/300 mothers who had positive attitude to HPV vaccination seen in this study, only 28/300 of them had actually had their daughters vaccinated. Vaccination practice of women with positive attitudinal response to HPV vaccination was significantly lower than those without p=0.02, 95% CI, OR=0.48 (0.90-0.89). Positive attitude significantly led to desire or intention to vaccinate daughters. P values ranges from 0.00 -0.04. The attitude of mothers to the statement "HPV Vaccination may lead to daughters early onset of sexual activity and HPV vaccination violates my cultural and religious beliefs and safety of the vaccine's administration" was not statistically significant in influencing mothers desire to vaccinate their daughters against HPV. P value=0.14 and 0.60 respectively. Only three attitudinal parameters; "vaccination of my daughters will prompt early sexual activity and cost of HPV vaccination being a barrier to vaccination" had statistically significant influence on the practice of HPV vaccination of daughters. Positive attitude to cost of HPV vaccine significantly increased up take of HPV vaccination of daughters while negative attitude to daughters' early onset of sexual activity significantly reduced up take. P value =0.04 and 0.007 respectively. Table 4 shows reasons for participating and non-participating of HPV vaccination. About 60.8% and 64.7% of those that had desire to vaccinate, but had not, gave high cost and non-availability of vaccine as their main hindrance. About 90.0% of those respondents that vaccinated their daughters gave fear and life experiences of cervical cancer as the dominant reasons for doing so. Health workers influenced daughters 'vaccination in 75.5% of cases, while the others (3.0%) were influenced to vaccinate their daughter by their relatives. The average age of daughters at vaccination was 10 ± 0.75 years. Ten (29.6%) of those that initiated vaccination defaulted.
Discussion
This study describes the knowledge, attitude, desire and practice of HPV vaccination of adolescent girls by their mothers in Eldoret. It provides insights into mothers in Eldoret perspectives on whether cervical cancer is preventable and or curable. The introduction of HPV vaccination as a measure to combat the bane of cervical cancer in women is well commended but has involved a lot of concern and research. This HPV vaccination essentially targets adolescent girls classed as minors that need parental approval for vaccine administration. The parental awareness, attitude, intention and acceptance of HPV vaccination for their daughters have become relevant for the success of the cervical cancer preventive program. This study found a high level (85.0%) of cervical cancer awareness but much lower awareness of HPV (60.0%) and HPV vaccine (62.0%). This findings were comparable but slightly higher than 91% awareness level for cervical smear and 62.7% for HPV vaccination reported among women health workers in Kenya and this collaborated with others within and Kenya [1, 2, 17] . Being a health worker probably exposed them to the milieu of health information, which explains the higher awareness. While in research conducted by Trim et al., 2012 on Parental knowledge, Attitudes, and Behaviours towards Human Papillmavirus Vaccination for their Children, an average of 74.0% of responders knew the relationship between cervical cancer and HPV, only 20.0% of this respondents population identified HPV as a risk factor for cervical cancer. Although the awareness of HPV reported in this study was quite lower than that reported in a study among women health workers in Kenya and the range of 64.7-93.0% reported in a systematic review by Trim et al. (2012) , the awareness of HPV vaccine in our study was higher than that of the study in review of [1, 2, 17] , but was within the range of 47-64.5% reported in the systematic The mean age of the respondents of 34 years found in this study was comparable to 41.3 ± 9.4 years reported in other studies [18, 19] Most (70.0%) of the respondents had tertiary education, this was quite higher than 55.7% and 58.3% reported in other studies to have graduate degrees [18, 19] . Mairaing et al. [20] in a study on maternal acceptance, attitude and knowledge on human papilloma virus vaccination of daughters reported that the basic knowledge of HPV was found to be higher in those that had higher education. Two hundred and ten (70%) respondents desired to vaccinate their daughters against HPV however only 90 (30%) that are not willing to accept HPV vaccine.
Also, Hamlish et al. [21] in a study on barriers to HPV immunization for African American adolescent females reported that limited knowledge of HPV connection to cervical cancer led to reduced acceptability. This study found no significant effects of level of education to acceptability of and practice of HPV vaccination (p=0.969). Despite moderate level of awareness of HPV and HPV vaccine, and poor depth of HPV knowledge, most parents (70%) still indicated intentions to vaccinate their daughters in this study. This was lower than 76% reported in another study and the range of 47-79.5% noted in the systematic review by Trim et al. [22] and Dahlstrom et al. [23] on Attitudes to HPV vaccination among parents of children aged 12-15 years a population-based survey in Sweden. On the whole, this study found a typically positive attitude towards HPV vaccine among mothers of adolescent girls in Eldoret, Kenya. This led significantly to high intent to vaccinate their daughters. Only in three parameters out of ten parameters did negative attitude dominate their intention.
This finding thus consistent with Hertweck et al. [24] that intention to vaccinate was considerably predicated on attitude and apparent behavioral control. Positive attitudes, nevertheless do not at all times lead to overriding practice. This study found out that a lower number of mothers with positive attitude vaccinated their adolescent girls. P=0.02, 95% CI, odd ratio 0. 48 (0.19-0.89 ). This possibly reflected the influence of other factors on mothers participating in HPV vaccination for their daughters. Positive attitude to cost significantly influenced participating in HPV vaccination. This is quite applicable in developing countries with low resource such as Kenya where many mothers may not have the funds for the HPV vaccine. Only 28 (9.4%) of the respondents had initiated vaccination for their daughters in this study. Though this is lower but it is comparable to the 19.0-21.0 % participants rate reported in other studies [18, 25, 26] .
The fear for cervical cancer, and life experiences of cervical cancer are the predominant reasons for mothers of adolescent girls to participate in HPV vaccination. Participating in HPV vaccination in our population while lack of awareness of HPV vaccine, concern about efficacy and adverse side effects of HPV vaccine, high cost of HPV vaccine and young age of their adolescent girls were explanation given by mothers that did not vaccinate their daughters. This concurred with other studies that identified fear of side effects of vaccine, perceiving the HPV vaccine as risky and belief that vaccine is experimental, low knowledge of HPV vaccine and cervical cancer and not participating in routine cervical smear as reasons for reduced intention to vaccinate and participating in HPV vaccination for their adolescent girls [18, 20, 27] .
Conclusion
Even though the results of this study may have limited generalized, they provide an insight into the knowledge, attitude, desire and practice of HPV vaccination of adolescent girls and factor that determine intent and practice of HPV vaccination of adolescent girls by their mothers in Eldoret from the parental perspective.
We conclude that the awareness of HPV and HPV vaccine for prevention of cervical cancer is still suboptimal among mothers of adolescent daughters in our environment. There was predominantly positive attitude towards the use of HPV vaccination for prevention of cervical cancer among respondents; hence the high rate of desire by mothers to vaccinate their daughters. The practice of the HPV vaccination by mothers of adolescent girls was still low. There is need for increased awareness creation by government agencies and caring physicians. The government departments responsible for routine immunization should latch on this positive attitude by mothers to increase uptake by making HPV vaccination part of routine immunization for the adolescent.
There is need for policy to guide and unify various stake holder efforts in the struggle against an increasing cervical cancer burden. On the other hand the policy will also save as a legal framework for service users, NGOs and activists to base their arguments on, when advocating for more financial and technical support from government and its partners that are playing different roles in combating cervical cancer in Kenya.
Suggestions for Further Study
The introduction of HPV vaccination as antidote and prevention of cervical cancer its acceptance as well as importance has only been undertaken in moderation in developing countries where there is poor resource where it's use is most desirable. This pilot study conducted in gynocare hospital Eldoret had limited number of mothers accompanying their minors to the clinic. This prevented the conduct of randomization and may limit the generalization of the outcome of this study.
It will be necessary for a further study to be carried out in other related areas to supplement the findings i.e. a population based study is planned to further examine the challenges of use of HPV vaccine in our environment. A similar study among the youths may also be of importance in further identifying issues that affect uptake of vaccination against HPV and would be of pertinence in program planning. Also, there is need for further research to establish how negative attitude towards cervical cancer screening procedure interact and affect management of cervical cancer in Kenya.
